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(54) Method and means for edHtng Input text 

(57) Method and means (MS) to edit input text, 
where a string of symbols of a defined length fro the 
input text is ananged corresponding to the configuration 
of the ke^x>ard of the device in order to form a corre- 
spondence tMtween the group of keys (ARY) and the 
symbols in the string. In order to edit the cfisptayed text 
the syrrboi of the string to be corrected at any one time 
(ERR) is selected to be corrected tiy using once the key 
that corresporxls it according to the locational corre- 
spondence (3). In some embodiments of the present 
invention the selected symbol is also replaced. In addi- 
tion, with each new use of the key the symbol is 
replaced with one other symbol and in this way the 
desired synixil is select with sequential presses of the 
key. 
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Description 

[0001} Hie present invention rdates to an Input 
device with a memory and a user interface, which com- 
prises a display unit and a keytx>ard comprising several 
keys, which can be used to input text. Particularly the 
present invention relates to the editing of enoneoustext 
on this device and a method for editing the erroneous 
text by using the input device. 

[0002] A mobile communication unit is an example 
of an input device, which comprises a keyboard with a 
linvted number of keys, tn several nnobile conrununica- 
tion standards used presently it is possible to send a 
short textmessage from the user torminat or mobile 
conrvnunication unit to e.g. another mobile communica- 
tion unit, which supports reception of such messages. 
The most common mobile communication units are 
hand-heM mobile phones, a good example of which are 
Nokia 2110 and Nokia 6110 mobile phones, in addition 
to the keys reserved for starting a call and using menu 
functions, mobile phones often contain a familiar button- 
telephone-like keyboard wrtth 12 keys ananged in matrix 
of tour rows by three columns: numbers 1 -9 and *. 0 and 
#. For writing of SIMS-messages, most of the nunrt)er 
keys (2-9. 0 and If) in Nokia 21 10 motMie phone can be 
used to produce letters and other symbols. In this case, 
a part of the producible symbols reside "under" each 
k^. e.g. in order first three letters, then the number of 
the numeric keytx)ard and after these two or three spe- 
cial syrrtbols. In this case a desired symbol is selected 
by pressing a key several times in a row without exceed- 
ing a certain period of time between presses. In this way 
it is possible to produce e.g. letter 'B' by pressing 
number key 2 twice in a row. When continuing to write 
the word BART, the user is required to wart a while and 
then press number key 2 once to produce letter "A*. 
Then the user can continue and press nunr^r key 7 
without waiting. The first press produces letter *P'. a 
second press changes 'P' to 'R', wtuch is now accepted 
1:^ waiting a while or by continuing inputting letter T 
by pressing arK>ther number k^. Letter T* is the first let- 
ter to t>e produced with number key 8, so it win be input 
wHh only one press of number key 8. To correct an error, 
a cursor is displayed on the display of the mobile phone 
in addition to tfie text, which cursor can be moved within 
the text and beside or urKler which a symbol can be 
removed by pressing correction key C. The presented 
method of writing an SMS-message is easy to learn, but 
using it is lat>orsome arxl slow. 
[0003] To ease typing on a limited keyt>oard . several 
different probability-based or guessing systems have 
been devetoped to guess the words meant t>y the user, 
when he/she inputs text without specifying winch letter 
of a given key he/she means when pressing that key. 
These systems are aimed to avoid or at least reduce the 
need for r^ated keypresses. One probcddity-based 
system based on a statistical model to feed text has 
been presented in the patent publication GB 2 266 797 



B, 'Data Storage Apparatus". The publication presents 
a system, v^^e e.g. a mobile phone searches its mem- 
ory for such words, every symbol of which is included in 
partial sets of letters corresponding to different keys. 

5 selected by ttie user by pressing nuniser k^. The 
phone selects the most probable word for an input word. 
Statistical metiKXls can be used to significantly speed 
up the vin-iting of an SMS-message. but the downside of 
their use is that they can guess the word totally wrong 

10 too. In this case it is possble that the second and fourth 
letter of a five-letter word Yiave been guessed wrong, 
and the meaning of the word is thus totally altered. The 
editing function supported the SMS composition 
function of the present motnle communication units 

IS would require the user to move the cursor to the con-ect 
location syrrtel by symbol, erase the en'oneous symbol 
and input a correct symbol in a way ^miliar from e.g. 
Nokia 2110. Thus as the statistical method possibly pro- 
duces several erroneous letters, the speed advantage 

20 of the statist! cality is lost or at least a part of it is lost. 
While writing the user may also notice that e.g. a word 
shoukJ be added before the latest written word e.g. in 
English an article should be added or changed and thus 
add a new letter into tiie article preceding the word. 

25 PNNM] Now a method and means have been devel- 
oped to edit an input text, where a defined amount N of 
keys are arranged to conresporxl the same amount N of 
displ^ed symbols, arxJ by pressing one of these keys 
the user can select a symbol corresponding to tiiat key 

30 as a correction point. Optionally the symbol at the cor- 
rection pKxnt can be replaced with another symbol witfv 
out a separate command from the user. Preferat>ly, the 
said N displayed symbols are the N latest input sym- 
bols. Preferably the same keys or a part of those keys 

35 that were used to input the text are used to thiis kirKi of 
tergeting or optionally the targeting and the automati- 
cally following editing. Prefer^y the editing is started 
by shifting into a dedicated editing mode e.g. by press- 
ing a key provided for tfiis purpose. rxN-mally not use for 

'*o typing. e.g. tfie asterisk key (*). Preferably the etfiting 
mode is exited by pressing a certain key or after a 
defined time has elapsed from the last keypress. The 
advantage of an editing method according to the 
preserrt inventfon is that an ecfiting more efficient than 

45 the prior art is reached, because the cursor does not 
have to be moved by one sir^le symbol at a time but its 
position can be selected as per the invention from N 
edited symtxsis by pressing one key that corresponds a 
desired new position of the cursor. 

so [0005] A metiiod according to a first embodiment of 
the present invention of editing input text using an input 
device, which comprises a k^txiard to input text arxJ a 
display unit to display the input text the method com- 
prising 

55 

(Splaying at most a first number of symbols from 
tiie input text on the display unit grouped according 
to a first matrix, is characterized by 
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grouping the said first number of keys of the Key- 
board to editing keys according to a d^ined second 
matrix; 

defining a singular correlation, where every editing 
key corresporxls to one position of a grouped sym- s 
boi. between the symbols grouped according to 
said first matrix and the positions of the editing keys 
groined according to said secorKf matrix; and 
selecting a position of a grouped symbol corre- 
sponding to an editing key as the editing position as 
a response to the use of the editing key. 

[0006] For an input device according to a first 
embodimerrt of the present invention, which has a key- 
board to input text and a display unit to display the input 
text, which input device comprises 

first means for displaying at most the first number of 
symbols from the input text grouped according to a 
first matrix on the display unit, ctiaracterized by that 
said keyboard comprises a first nun^r of keys 
grouped as editing keys according to a second 
matrix: and that the input device conprises: 
means for defining a singular correlation, where 
each key corresponds to one position ol a ^ouped 
symbol, between symbols grouped according to 
said first matrix and editing keys grouped according 
to said second matrix; 

means for selecting the position of the grouped 
symbol corresponding to the editing key as the edit- 
ing position as a response to the use of an editing 
key. 

[0007] In method for editing input text according to a 
second embodiment of the present invention as a 
response to a defined first command given virith a cer- 
tain key, a grouped symbol in an editing position is 
replaced with an other symbol from a symbol group of a 
basic key producing the groMPed symbol, and as a 
response to a command ^ven with an other certain key 
a new fc>asic key is selected to replace the group of sym- 
bols changeable to the position of the symbol to be 
edited and the grouped symbol is replaced with one 
symbol from the symlx)! set of the new basic key. 
[0008] A device according to a second embodiment 
of the present invention has been arrarged as a 
response to a certain first manner use of a key to 
replace a grouped syntx>l in an editing position with an 
other symbol from the symbd set of the key that pro- 
duces the grouped symbol, and as a response to a cer- 
tain manner use of a key to read a next key as a new 
basic key and replace the edited symbol with one of the 
symbols iiput with the new fciasic key, i.e. one of the 
symbols under ttie ba^ key. 

[0009] In method for editing input text according to a 
third embodiment of the present invention editing a 
grouped symbol in an editing position is allowed and 
after editing the groiped symtx)! in the editing position 



is replaced by a correcting symbol, for wttich correcting 
symbol a symbol tfiat t>elongs to the same set as the 
symbol to t>e edited and nx>st probably corrects the text 
to conform to a defined rule is selected. 
[001 0] In a third emtxxiiment of the present inven- 
tion the device allows editing of a symbol in an editing 
position and after Oie editing it is arranged to search for 
a prcA>able word conforming to the editing and display- 
ing it in place of the edited word. Preferably the user is 
also allowed to cancel the search of a prot>abte word 
and return the pre-editing word. 
PMII] In method for editing input text according to a 
fourth embodiment of the present invention replacing a 
symbol to be edited with another starts a search for the 
most probable word to replace the word in the input text 
tfiat said symbol to be edited t}eronged to. 
[0012] In a dewce according to a fourth emtxxii- 
ment of the present invention the search for a probable 
word following an editing is a default action that is 
always canied out after editing. 
[001 3] In method for editing input text according to a 
fifth embodiment of the present invention at least one 
probably incorrect symtxii is searched from the symbols 
to be edited, and it is displayed in a manner differing 
from the other symbols to be edited. In this way the user 
is presented with a symbol, the correction of which is 
probably most profitable. 

[0014] A device according to a fifth embodiment of 
the present inventkwi is arranged to automatKatly 
search a probat)ly incorrect symbol. A prot>at3}y incor- 
rect symbol is that symbol within the a text to be edited 
that nx>st effects a selection of the symtx)ls of the edited 
text and/or the replacing of which symbol most probat)ly 
singularly points an originally meant word. The device is 
arranged to poivX out such a probably incorrect symbol 
prefer^y by displaying it in a way that cGffers from the 
other symbols displayed in the editing mode thus 
instructing the user to conrect it first In this manner the 
amount of editing needed can be minimized t)y starting 
editing with a change that nrxist probatdy will lead to the 
correct word with one or the least mimber of changes, 
even if it had sev^l misguessed symbols before enter- 
ing the editing mode. 

[0015] As a benefit of the present invention editing 
the input text becomes quicker as it is no longer neces- 
sary to move tfie cursor symbol by symbol to the errone- 
ous symtx}ls wfhen editing the input text. The benefit is 
significant particularly when a limited keytx)ard is used 
and wrfien editing a text recognised by statistical means. 
Another benefit of the present invention is that an edit- 
ing method according to the present invention can well 
be used as an alternative to traditional editing methods. 
As a tttird benefit of the present invention, when using 
an editing method according to the invention, it is not 
necessary to alkx»te separate keys for moving the cur- 
sor, and so they can be left out and so save in the man- 
ufacturing cost of the device and/or maruiftecture a 
keytx>ard vme eRictent in its use of space. Preferably in 
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ttus case a subsection of the keyt>oard. at least one key 
is reserved to scioll the text rnput during the editing 
nxxle in order to the browse the text to be edited in the 
editing nwde. Furthermore an advantage of the embod- 
iments 2...5 is that the selection of the symbol to be 
edited and replacing it vwth another symbol can be com- 
l^ined to occur simultaneously, thus further reducing the 
amount of Keypresses needed. 
[0016] Here the present invention has been 
described using a mobile communication unit and an 
SMS written on it as an example. The present invention 
can of course be applied to wrrdng other text such as 
calendar or phonetxx>k entries and to other devices 
than mobile communication units, e.g. PDA-devices 
(Personal Digital Assistant) with a limited keyboard, 
process automation devices, ^ich cannot have a full- 
sized k^board due to size, maintenance, special pro- 
tection or other constraints, video games and vehide 
computers, for the use of which only limited keyt>oard is 
available In e.g. the console of the car. In the following 
the present invention Is described In detail referring to 
enclosed figures, using a mobile communication unit as 
an example in the description, without however, limiting 
the present invention to this application, of which figures 

Figure 1 presents a front view of a mobile commu- 
nication unit according to a first embodiment of the 
present invention; 

Figure 2 presents a btock diagram of tfie parts 
essential to the operatton of the mobile communica- 
tion unit in figure 1 : 

Figure 3 presents the mobile communication unit in 

Figure 1 In editing mode; 

Figure 4 presents a flow diagram of the operation 
according to a first and a second embodiment of the 
present inventk>n oomtMned mth automatic correc- 
tion; 

Figure 5 presents a flow diagram of the operation of 
a third embodiment of the present invention that is 
to be added to thefkw diagram in figure 4; and 
Figure 6 presents a modified version of the block in 
figure 4 according to a fifth embodiment of tiie 
present invention 

[0017] Rgure 1 presents a frontal view of an erect 
nx>blle communication unit according to a first embodi- 
merrt of the present invention. In the proximity of an 
upper edge of the mobile communication unit is the dis- 
play unit DISP. An erroneous message THE QUICK 
BROWN FOX JUMPED OVER A JAZY FOX" is pre- 
sented as a text on the display arxj the cursor CUR is 
presented at the end of the text as a vertical line. Bekiw 
tfie display unit there is a group of function k^s, whk:h 
comprises two soft k^s. the functions of which can be 
defined by means of software, and rocker switch RSW. 
Below the function keys there is a keyboard KBDI famil- 
iar from txjtton telephones, whidi keyboard compnses 
the number k^ 1 -9, ttie asterisk *, zero 0 and the fiash 



sign #. As presented in the figure, the alphabet from a to 
z has been placed in conjunction with keys 2-9 and 0. 
"Under" each key reside three different letters. i.e. with 
each key it is possible to produce any one of the three 

5 letters designated in conjunction with the key. When typ- 
ing 0ie word THE* with the mot^e communication unit 
in the figure using a mettK>d known from prior art key 8 
Is pressed once, key 4 twice in a row and key 3 twice In 
a row. Thus ttie word "THE" is input with the Keypress 

10 sequence 8.4.4.3 and 3. Here the key that produces a 
group of symbols is called a basic key. Preferably a sta- 
tistical word identification is implemented in the mol^ile 
communication unit, in which identification a word can 
be input without sequential keypresses, i.e. by pressing 

IS the k>asic key of each symbol, in this keys with the 
sequence 8,4 and 3. When inputting text, the hash sign 
key in the mobile communication unit in the figure is 
aaanged to functicm eitiier as the hash sign key or the 
space key. The key 1 is arrar^ed to display a list of spe- 

20 dal and punctuation symbols on the display, but the key 
* has no function when t^ing text. It must be under- 
stood, though, that the key configuration presented here 
Is only one example and that the present invention Is not 
limited to v»rtiat is presented here. It must also be urxler- 

25 stood that even though the most common symtxals (the 
alphabet) produced by the keys have been drawn on the 
keys for explanatory purposes when illustrating the 
invention, the markings are not essential to the inverv- 
tion. 

30 [0018] Figure 2 presents in a Wock diagram form 
the parts essential to the operation of a nnobile commu- 
nication unit MS in figure 1. that are processor ^P arxj 
the parts operationally connected to it: user internee Ul, 
comprising the display and the Keys, memory M com- 

35 prising the non-volatile memory (ROM, Read Only 
Memory) and working memory (RAM, Random Access 
Memory), and radio unit RF and antenna AER con- 
nected to it. Preferably processor ^P is a microproces- 
sor or a digital signal processor DSP. The software of 

40 the mobile oommurucation urut has been saved in mem- 
ory arxi the processor controls the operations of the 
mobfle communk:ation ur^ such as the use of the radio 
unit and presenting messages on the user interface and 
reading input from the user internee on basis of tiie 

4S software. The arrangement according to the present 
invention is implemented by software. Optionally the 
present invention can be partially or wholly imple- 
mented with electronics manufactured for the purpose. 
[001 9] Figure 3 presents tine motii\e communication 

50 unit of figure 1 in editing mode. To Initiate tiie editing 
mode the user has first used the editing mode initiating 
key (asterisk key) in the situation where the cursor is in 
the enti of tfie message, as presented on the display of 
figure 1 . Optionally the command to enter editing mode 

55 can be given by oflier mears krKwvn from prior art, e.g. 
by menu functions or by using two keys essentially 
simultaneously. The 3x3 i.e. 9 symtxils preceding the 
cursor in figure 1 have been copied on the editing mode 
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display into a defined format, here a 3x3 matrix. The for- 
mat is pref^aUy geometrically regular, but optionany it 
can be somelhtng else, as long as the user can identify 
the correspondence between the symbols and the keys 
used to edit the text. A preferable, but not essential addi- 
tional feature of the present invention where the sym- 
bols to be edited in the editing mode are only letters, not 
spaces or punctuation marks, has been applied here. 
From the message in figure one. the following text is 
being copied to be display on the screen: 

"RAJ 

AZY 

DOG." 

[0020] Preferably, but not essentially the omitted 
spaces are represented by a symbol, e.g. a square 
bracket SP1 tilted to a horizontal position, preferably 
without changing the spacing of the symbols. Pref»^ably 
punctuation marks are presented in a similar way with- 
out changing the spacing of the symbols in order to 
improve the legibility of tfie text, like e.g. the last period 
in the exanple. The third letter of the edited text, the 
erroneous symt)ol ERR, here the letter J. that is in the 
place of the L that t^egins the word "LAZY", is to be 
replaced with an L. The symbol to be edited is sdect in 
the editing rrxxjle of the mobile communication unit by 
pressing the key in the layout the part of the keyboard 
ARY that corresporxJs to the position of flie symbol to be 
replaced. In this case the key used in replacing the sym- 
boi is the key in the upper right-harxS corner, i.e. the key 
3. Said part of the keyt>oard comprises a matrix, e.g. 
3x3 keys, of the keyboard. AHernativety it is possible to 
implement a matrix of some ottier size, e.g. 4 rows and 
3 columns by using also the lowest keyboard row of 
keys *. 0 and #. which matrix is preferably not larger tinat 
the matrix of symbols that fits on the display at a time. 
However, if a matrix lamer than the matrix of available 
keys is presented on the display, the user must be given 
means to sNft the projection of the k^board matrix cor- 
resporxJing to the display matrix. For exan^e, if the 
device comprises so-called arrow keys, the effective 
area of the key matrix i.e. projection to the matrix dis- 
played on the display can easily be shifted by using 
them, vt^ere the matrix used is preferably visualized 
with e.g. a frame surrounding the projection of the key- 
board matrix on the display matrix of the edited sym- 
bols. 

[0021 ] If the asterisk key is selected both as the exit 
key of the editing mode and a targeting key as a part of 
the keytsoard matrix ARY. the editing mode can be 
exited by pressing the star key twice, because in this 
case the star key is not meant to produce symbols and 
thus cannot be used to select the correct symbol for the 
symbol in tiie targeted position. 
[0022] One special instance of the positional corre- 
spondence between the key matrix and the symbols 
presented on the screen is an arrangement, where the 



k^s are set in a matrix and tfie symbols on the screen 
are arranged in a row. In this case the rows of keys are 
thought of as being joined one after arKAher like a row 
on the screen. Even though the intuitivity of the system 

5 ts reduced in this case, tivs anrangement can be neces- 
sary e.g. HI a case where text can be dsplayed on the 
display of a mobile communication unit only in one row 
e.g. because of the small size of the mobile conymtnica- 
tion unit A contrary mctiiod can also be used, it is pos- 

10 siWe e.g. to use a single-row keytx^ard or one row of the 
keytx>ard with a text arranged in a mab'ix. Furthermore 
it is possible to implement the arrangement with cd- 
umns rather than rows or to form a positional corre- 
spondence between a row of keys and a column on the 

IS screen or a cdumn of keys and a row on the screen. 
[0023] It must be noted that to replace the letter J 
with a letter L the erroneous letter i.e. the new editing 
position is selected with a key, the location of which cor- 
responds the text grouped on the display in a logical 

20 way. and in this case it is ignored, vi^at symbols are pro- 
duced with tiiis corresponding key in the traditional typ- 
ing manner. This example illustrates the point well, 
because in input state the three letters D. E and F reside 
under the k^ ttiree. but in editing mode the letter J 

25 residing under key 5 is selected to be edited. It is also 
presented here in an exemplary way. how after the 
selection of the editing position the automatic replace- 
ment of the synM in the editing position vnth a correct- 
ing symbol can t>e implemented acceding to an 

30 alternative form of the pres^il invention. As an other 
preferat)le alternative the selection of the editing posi- 
tion moves the cursor CUR into the editing position. Fur- 
^ermore, preferably an input state is initiated, where 
the user is allowed to input a new symbol into the editing 

35 position by some means known from prior art. Further- 
more, preferably the symbol input now replaces the 
selected symbol. In this exanple the pressing of k^ 3 
first selects the symbol to be edited and then changes it 
into a different symbol. Preferably the replacing charac- 

40 ter to be selected is the nrxist probable alternative to the 
symbol to be edited, the next or previous symbol of ttie 
same basic key, or e.g. the next or previous symix>l in 
alphabetical or ASCII- (ASCII code, American Standard 
Code for Information Interchange) order. Thus the first 

45 press of key 3 wouki replace the syrnt>ol J with the sym- 
bol K and a second press the symbol K to the symbol L. 
The replacement following the automatic selection of 
the symbol to be edited is preferably implemented in 
such a way that the mobile communication unit is 

50 arranged to search for the most probable word for tiie 
replacement or several replacements made witfKiut 
leaving the editing mode to replace the word whuch 
irKorporates the replaced letter, and when such a word 
is found, to replace the edited word with it. Ttius it is 

55 possible to the user in the t>est case to replace a word 
with several en-oneous symbols just replacing one of 
it's letters. In a fevorable case the correct word is found 
arxf replaces the edited word witti tiie first keypress oor- 
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responding to the erroneous symbol, with the condition 
that Uiis ke^ess produces the correct symbol meant 
by the user in the place of the erroneus symbol. The 
automatic editing can be expanded to begin searching 
for a word like this immediately after the r^)lacement. 5 
though without prohibiting the receival of other replace- 
ments. Thus, preferably a certain time-out is waited, 
before the word most probably meant by the user found 
from the last replacement is used to replace the edited 
word. This a selection based on probat»lity vwth an iter- 
atively increasing accuracy is reached. 
[0024] PrefercdtMy the user is allowed to scroll the 
edited text by e.g. assigning two keys to specifically act 
as scrolling keys during the editing mode. Thus the user 
is able to scroll the text preferably in both direction while 
editirtg it and thus easily review and ecfit even longer 
passages of text. Preferably, but not necessarily the 
scrolling takes place forwards or backwards by the 
number of the symbols included in the matrix 
[0025] Rgure 4 presents a flow chart of the furwtion 
of an editing mode according to a first embodiment of 
the present invention, in which mode the selection of the 
editing position is followed by an automatic replacement 
of the symbol. The flow chart also contains an addition 
r^resented by a dotted line, that preserris the function 
of an editing nxxf e according to an other embodiment of 
the present invention. First in the flow chart of the figure 
is the beginning block Bl . where the mobile communi- 
cation unit is in the typing mode of e.g. SMS, calendar 
or phone directory entry or some other text. From Bl the 
execution proceeds to block 82. where the mobile com- 
munication unit monitors the state of the editing nxxfe's 
initiation key. e.g. the star key. When a press of the edit- 
ing mode's irtitiating key is observed, the mobile com- 
munication unit initiates the editing mode at t>lock 3 by 
first selecting symtx>ls for replacement and the present- 
ing them on its display group in a defined manner. Pref- 
erably the edited symbols are selected t:^ retrieving 
from memory no more than the maximum amount of 
symbols that can be handled on-screen in the editing 
mode preferably from the location of the cursor towards 
the lieginrring of tiie text. Alternatively the symbols may 
be retrieved from the last input symbol towards the 
beginning of the text. When the editing mode has been 
entered, the mobile comrrujnication unit begins a loop in 
block B4. vi^ere it monitors the request to end editing 
rrxxfe. If the user issues this command e.g. by pressing 
the key reserved for this purpose, preferably the same 
key that initiated the editing mode, execution proceeds 
to block B5. In tJock B5 the mobile communication unit 
returns to display the text that was there before entering 
tfie editing mode, with ttie exception that the connections 
made to the part of the text on-screen are incorporated 
in the returned text If the command to end the editing 
mode has not been spven. the execution proceeds to 
blodt 86. where the mobile convnunication unit deter- 
ntines whether a key that corresponds to ttie position of 
a symbol in the editing mode has been pressed, in this 



example an number key 1.9. If not. the execution 
returns to block 84, ottienwise it proceeds to block 87. 
where the mobile communication unit finds a replacing 
symbol to the key to be edited, according to a defined 
rule, with an other synM next to the presented symbol, 
ref^ces the symbol with this other synrttx)i and returns 
to w^ for the command to end editing mode or the next 
press of an editing key. The above-mentioned rule can 
at its simplest be e.g. the alphabetical or ASCII-order, 
but alternatively and rxeferably a rule teased on statisti- 
cal probability, where the corrected letter is replaced by 
such a letter (or symbol), which most prob^sly produces 
the correct word. 

[0026] In some cases a symbcd other th»i a letter of 
the edited text can be input as a letter or as an other 
symbol. Therefore it is optionally possible to allow 
replacement of other symbols than letters and/or to 
allow replacing letters with other symtxDis. Thus 
hyphens and punctuation marks can be produced with 
the same keys as letters by using statistical word recog- 
nition. In this way the editing can bring apart two words 
that have been transformed or input as one wrong word. 
Therefore the editing can correct two words, i.e. gener- 
ally not only a word to k>e corrected but a text to be cor- 
rected. Preferably the recognition of both words 
recognised in ttiis way is further attempted in accord- 
ance with a correction based on probability or the cor- 
rection made along with the previous cofrections. 
[0027] In a device according to the second embodi- 
ment of the present invention, like the rTX)t3ile communi- 
cation units in figures 1 -3, the user is allowed to choose 
between the method of conrecting an erroneous syrrdDol 
presented above and a modif ication of it. This can be 
inrplemented with minor changes by e.g. adding a t)lock 
66' t^etween blocks 86 and 87 arxl add a branch from 
86' to a block 87'. The selection can be defined e.g. by 
the length of the press of a correcting key by using a 
timer in such a way tfiat a timer is activated ^len the 
pressing of the correcting key begins, and then in ttock 
86' ft is deterrraned whether tiie key stays pressed for a 
defined time-out e.g. a second. If not. the execution is 
transferred to the block 87. othen^e the execution pro- 
ceeds to the block 87". In 87* the replacing symbol of 
the symbol to be edited is read by using the correspond- 
ences marked in connection with the keytx>ard and the 
keys of the symbols, as presented in figure 1. When 
editing the example's word "JAZY" it is now possit^te to 
easily replace the letter J produced with the key 5 with 
the letter G produced with the key 4 simply with one 
press of the key 4. Let us presume that the wanted word 
was indeed "HAZY" and now the word "JAZY" has l>een 
replaced witii the word 'GAZY". Block 87* is preferably 
implemented in such a manner ttiat after reading the 
press of the key 4 it waits for a cert^n time. e.g. a sec- 
ond before it returns execution to bfock 84. During this 
second time-out ttie block preferably monitors new key- 
presses and when d^ecting one preferably recognises 
two cfifferent situations and acts accorcfingly. 1) if tiie k^ 
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pressed in block B6. in the example the key 4. has now 
been re-pressed, ttie reptadng symbol for the syrr^l to 
be edited is replaced witti the next symbol under the 
approriate key, in this example mth the letter H. 2) if the 
key pressed now is different than the key pressed in 
block B6. e.g. key 2, the already read and presented let- 
ter G will now be replaced with the first of the symbols 
produced with the key 2, namely A. Preferably after both 
alternatives 1) and 2) the program returns to wait the 
atx>ve defined time-out to elapse in order to allow a new 
correction in case a typing error has taken place in alter- 
native 1) or 2). In this way the user can first select the 
symbol to be edited from several of the last typed sym- 
bols with two keypresses (entering editing mode arxJ 
selecting the syrvrixd to be ecfited) and then replace the 
erroneous symbol with a symbol produced with a totally 
different key. TTie recognition of the type of keypress 
can naturally be done using other krrawn methods, 
anmng others double press or pointing the selection 
before, after or during the keypress by using a key allo- 
cated for that purpose. 

[0028] Figure 5 presents an addition to the above 
described one first embodiment, according to a third 
emtxxJiment of the present invention. In a third embodi- 
merrt of the present invention the user Is allowed to 
command the device to look for the most probable word 
for the corrected word after a correction vnade. This can 
preferably be Implemented e.g. with a rocker switch 
identical to the one in Figure 1 in such a way that after a 
conectlon made in the editing nnode, as a response to a 
keypress by the user on one side of the rocker switch 
the nrtost probable word is searched to replace the cor- 
rected word, or if this already been done, the next most 
probable word is searched. In order to explain the figure 
we start in block B6, where the program determines 
whether or not a correcting key has been pressed. If 
not, the embodiment according to a third embodiment of 
the present invention is started in block Bla. where the 
program determines whether the rocker switch has 
been pressed. If not, the execution returns to block B4, 
otherwise the execution proceeds to the branch RSW-A, 
If the rocter switch has been pressed on 'A& first side 
and to the branch RSW-B. if the rocker switch has been 
pressed on its second side. If the rocker switch lias 
been pressed from its first side, the branch RSW-A first 
leads to the block Bic where a defined rule. e.g. the 
pM-Qbabtlity of sequential letters or a comparison with 
dictionary words, is used to find a prottabie word corre- 
sponding to the edited word. In Bid the program deter- 
mines if a probable word was fourxl. and if not. returns 
to the block B4 in the loop. If yes, the execution pro- 
ceeds to Uock Ble, where the present word is saved in 
memory in an aDocated undo-stack and then replaced 
virith the probable word found. 

[0029] TDere is a block in the branch RSW-B called 
Bla. where the prewous word is returned from the 
memory to be presented in the editing mode and 
removed from the memory, more specifically from the 



undo-stack in the menx)ry. where it has been saved ear- 
lier in the btock 81 e specially for this kind of an undo- 
function. The branch RSW-B is not necessary, but it is 
preferable. t>ecause it provides simple means to undo 

5 an unsuccessful recognition of a prot>abte word. Prefer- 
ably several sequential changes can be undone up to 
when all the replacements, that have been done since 
the more probat>le word of the corrected word was 
edited in the editing mode, have been undone. 

10 [0030] In a fourth embodiment of 0ie present inven- 
tion the retrieval of a probable word after a correction is 
a deteidt operation. wMch is always carried out after a 
correction. This can be implemented with a nrenor 
change to the third embodiment of the present inven- 

15 tion. where ttie execution is lead from block B7 in Figure 
4 to block Bic in Figure 5. Hereby every time that a 
symbol is replaced, a probable word is searched to 
replace the corrected word. 

[0031] In a fifth embodiment of the present inven- 

20 tion. entering editing mode starts a search for such a 
symbol from the symbols of the word which cilone has 
the greatest effect in the choice of the word and the 
change of which nrxjst probably singularly presents the 
word meant A block B3' according to the fiftii embocfi- 

25 ment of ttie present invention from Rgure 4 is presented 
in Figure 5. In block B31 tiie symbols to be edited are 
selected by searching backwards from ttie cursor posi- 
tion i.e. to the left (when writing from left to righQ e.g. the 
last 9 symbols or letters. After ttiis, in block B32, the 

30 symbols to be edited are grouped onto the display in a 
location equivalence with the editing keys on the keya- 
board. i.e. the keys of a part of the keyboard e.g. 3 rows 
by 3 columns. Next, in b)lock B33 the symbols to be 
edited are indexed by a defined rule to show the effect 

35 of each symtx)! to the probability of the word. Preferably 
this index is one byte i.e. a numt>er 0...255 and one 
extremity, e.g. 255 means a critical symbol, the correc- 
tion of which probably results in a fully correct word, and 
the number 0 means a word whi(^ is probably com- 

40 plet^y wrong, even if the syrrtol was conrected. Then, 
in block B34, a ^mbol with the best index, i.e. the sym- 
bol that most effects the probakM'lity of the text or word 
reached by replacing a single symbol, is chosen. After 
this, in tilodk B35. the chosen symbol is presented to the 

45 user. Optionally more s^bois than one can be pre- 
sented. This is userful especially then, when not one of 
the symbols is dearly false, or when it is probable that 
the edited text contains several prol>ably false syn^ols. 
In this case it is preferat>le to where possible mark the 

so most probably wrong synrtool with one way and the other 
probably wrong symbols with another way. so that the 
user receives the information, which symtx>l is probably 
most preferable to be replaced first. 
[0032] Preferably in a ttiird, fourth and mn embodi- 

55 ment of the present invention the corrections made by 
the user in the editing mode are saved in the memory 
and ttiese changes are considered compulsory when 
selecting the most probable word. Thus, if the user has 
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Specifically selected the letter A to be the second letter 
of a five-letter word, it is not replaced even though 
replacement through indexing would seem to more 
probably produce ttie desired word. 
[0033] In a special case with a touch-screen the dis- 
play and the keytx>ard of the device can be combined. 
UnderstandaWy in this case a complete correspond- 
ence is created between the text to be edited and the 
keys used in editing. Preferat)ly when using a touch- 
screen the text is divided into a loose matrix to prevent 
mixing of parallel symbols. As such, when using a 
touch-screen, the invention can be implemented other- 
wise as has been described before with a separate dis- 
play and keyboard, except the selection of basic key 
according to the second embodiment of the present 
invention must be inplemented by changing some of 
the "keys' of the touch-screen to so called Soft Keys. In 
this case preferably the part of the text to be edited is 
scrolled onto the edge of the display, e.g. to the upper or 
lower edge, and the alternative symbols or symbol 
groups are shown on different soft keys, thus allowing 
the user to select a new 't>asic key' to input a symbol 
other than the ones in the previous symbol set. 
[0034] In a special case the present invention can 
aiso be used in a device, that receives the text as 
speech employing ^eech recognition instead of an 
ordinary keybo^. A device like this does not necessar- 
ily have to comprise a keyboard, if it comprises a touch- 
screen. In this case according to the present invention 
the device can be commarvied into editing rrxxle with a 
defined word, ag. "edit". In editing mode the device 
presents on-screen, in a way essentially described 
above, a part of the input text, with the exception, how- 
ever, that the symbol to be corrected is corrected by 
touching the screen at its position. In this particular case 
the areas on the touch-screen surface marked in the 
position of the tetters function as keys and form the par- 
allel key matrix, that was de5cra>ed in the examples 
above, whose grouping corresponds to the pladng of 
the symbols on-screen. 

[0035] tt must be understood that the editing mode 
according to the present invention is weK applicat)le 
alongside an oidinEiry editing method wrttiout hindering 
the use of editing techniques known from prior art. If 
desired, the editing method according to tiie present 
invention can be arranged to complement an editing 
method according to prior art. e.g. the metiiod known 
from Nokia 2110, where the cursor is first moved with 
keypresses to the position of tiie symbol to be cor- 
rected, and then editing or replacing and adding of sym- 
bols with a method according to the present invention is 
initiated. Alternatively the method can even be applied 
to the symbols following the editing position then, when 
the cursor has been moved in an already typed text 
towards its begirvting. 

[0036] Here the embocfiment and implementations 
of the present invention has been pres&ited with the aid 
of examples. It is erident to a man skilled in the art ttiat 



tiie present invention is not confined to the details of the 
embodiments presented above and that the present 
invention can be implemented In an other form wittiout 
deviating from the identifying features of the present 

5 invention. The embodiments presented should be 
regarded as Bluminating, but not corrfirvng. For example 
in the selection of the edited text spaces between words 
revised with punctuation marks and spaces can be 
exploited, and other parts of the text presented as 

10 ec£ted can also be exploited in search of protsatale 
words, even if they were not presented in editing mode. 
Thus, only the enclosed patent claims confine the pos- 
sibilities to implement and use the present invention. 
Hereby the different embodiments of the present invert- 

IS tion. including equivalent embodiments are included 
within the area of the present invention. 

Claims 

20 1 . A method to edit input text by using an irput device, 
which has a keyboard to input text and a display 
unit to display the input text, in which method 

no more than a first amount of symbols from 
es the input text, grouped in a defined first config- 

uration is displayed on the display, character- 
ized by the fact that 

said first amount of keys of the keytx)ard are 
grouped into editing keys in a defined second 
30 configuration; 

a singular locational correspondence is formed 
between the symt)Ols arranged into said first 
configuration and the locations of the editing 
keys grouped into said second configuration, 
35 where each ecfiting key corresponds to one 

location of a grouped symlx>l: and 
as a response to the use of an editing key, the 
location of a grouped symbol corresponding to 
the editing key is selected as an editing posi- 
40 tion. 

2. A method according to claim 1, characterized by 
ttie feet that 

45 said first configuration is a first matrix compris- 

ing X columns and Y rows; 
said second configuration corrtprising X col- 
umns and Y rows is a second matrix corre- 
sponding the first matrix; and 
so said defined correspondence is defined by 

selecting from the first configuration the synixA 
that is on the same row and In the same ooh 
umn as the editing key in the second oonf igura- 
tton. 

ss 

3. A method according to daim 1 or 2, characterized 
by the fact that 
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as a response to the use of an editing key the 
symbof in the editing position is additionally 
replaced with a con-ecting symbol, which is one 
of the following: 

a symbol that in order follows the symbol to be 
edited in a same partial unit of the alphabet: 
a symbol that in order preceeds tfie symlx}! to 
be edited in a same partial unit of the alphabet: 
a symbol that follows the syn^l to be edited in 
a^habetical order: 

a symbol that preceeds the symbol to be edited 
in alphabetical order: 

a symbol that preceeds the symbol to be edited 
in ASCII (American Standard Code for Informa- 
tion Interchange) order; 
a syrrtMl that follows the symbol to be edited in 
ASCII (American Standard Code for Informa- 
tion Interchange) order: and 
a most probable synt»l accordng to a defined 
rule. 

4. A method according to claim 1. characterized by 
the tact that 

the method comprises two modes, of which the 
first is an editing mode to select the symbol cor- 
respoTKling to the locati'on of 0ie conrected 
symbol and the other is an input mode to input 
text: 

&ie initiation command of the editing mode 
given by the user is read; 
as a response to the editing mode initiation 
command editing mode rs initiated; and 
tiie input nxxle is initiated as a response to the 
selection of said editing position, in order to 
allow the input of tiie symbol selected by the 
user to said editing position. 

5. A method according to any claim 1..4, character- 
ized by the fact that 

the user is allowed to scroll the symbols dis- 
playing the infHJt text, grouped according to the 
first configuration, in order to extend the editing 
in to a larger part of the input text than the part 

being displayed at a time. 

6. A method according to any claim 1..5, character- 
ized by the fact that 

said irput device is a button telephone and the 
keytsoard is the nu rrtoer keyt>card of a tele- 
phone (KBD1). 

7. An input device, that has a keyt>oard (KBDI) to 
input text and a display unit (DISP) to display the 
input text, which input device comprises 



first means (pP.MEM) to display no more than a 
first amount of syntx>ls in the input text on the 
display unit groiq^ed according to a defined first 
configuration, characterized by the fact that 
said keyfc>oard comprises said first amount of 
keys (ARY) grouped as editing keys according 
to a defined second configuration: and that the 
input device comprises: 
means (^P) for defining a singular con^espond- 
ence between the symbols grouped according 
to said first configuration and the keys groiq3ed 
according to said secorxi configuration, where 
each key corresponds to the location of one 
grouped symbol: 

means (iiP) for selecting the location of the 
symbol corresponding to the editing key as the 
editing position, in response to the use of ecGt- 
ing keys. 

8. An input device according to daim 7, character- 
ized by the fact that 

said first configuration is a first matrix compris- 
ing X columns arxf Y rows; 
said second configuration is a second matrix 
correspOTKling to the first matrix comprising X 
columns and Y rows; and 
said defined conresporxJence is a oonrespond- 
ence between tfie unite defined by correspond- 
ing rows and columns in the configurations. 

9. An Input device according to daim 7 or 8, charac- 
terized by the fact that 

the input device comprises third means (piP) to 
replace the symbol in the editing positton with a 
correcting syrrtx)! in response to the use of an 
editing key, which correcting symlx)l is one of 
the following: 

a symbol that in order follows the conrected 
synUx)! in the same partial unit of the alphabet; 
a symbol that in order preceeds the corrected 
symbol in the same partial unit of the alphabet: 
a symbol that follows the corrected symbol in 
alphabetical order: 

a symt^ol that preceeds the corrected symbol in 
alphabetical order; 

a symbol that preceeds the corrected symbol in 
ASCII (American Standard Code for Informa- 
tion Interchange) order; 
a symbol that follows the corrected symbol in 
ASCII (American Standard Code for Informa- 
tion Interchange) order; and 
a most probable synttfji according to a defined 
rule. 

10. An input deMce acoonfing to daim 7. dmracter- 
ized the fact that said means have at least two 
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modes, an editing mode to select the synnbo> corre- 
sponding to the position of the corrected synUxil 
and an input mode to input text: 

input device comprises fourth means (*) for giv- s 
ing the editing mode initiation command given 
t>y the user: 

as a response to the issuing of said initiation 
command said first means have been an-anged 
to enter editing nrode to display said first 10 
amount of symbols; and 
as a response to the selection of the editing 
position emtxxiiment means have been 
arranged to enter said input mode in order to 
allow the input of the user-selected syn^l into is 
the editing position. 

11 . An input device according to any claim 7.. 1 0, char- 
acterized t>y the fact that the input device com- 
prises: 20 

means (^P.MEM) for allowing the user to scroll 
the symbols of the input text arranged accord- 
ing to the first configuratio in order to extend 
the editing to a larger part of the text than the 2s 
part displayed at a tinne. 

12. An input device according to any dalm 7.. 11 . char- 
acterized by the fact that 

30 

said input device is a button telephone and the 
keyboard is a telephones number k^board 
(KBD1). 
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